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Introduction
 Visual analysis  Time-series analysis
Two main approaches for astrochronology:
High resolution precession correlations and tuning
(Hilgen et al., 2014)
Astronomical tuning
(Hilgen et al., 2014)
Time–Frequency Weighted Fast Fourier Transform
(Martinez et al., 2015)
Taner band-pass filtering
(Martinez et al., 2015)
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- High resolution visualisation on large 
datasets 
 Time-series analysis
- Having intuitive understanding of the 
mathematic transformations & avoiding 
misinterpretation 
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StratigrapheR
 R package available on the 
Comprehensive R Archive 
Network (CRAN)
 Entirely open source
 Implements R functions for 
integrated stratigraphy, to 
be used in combination of 
base R functions
StratigrapheR
 Comes with help, 
information and examples 
for each function in the 
common R format calling 
?name_of_function
 A general example of 
litholog generation is 




 Uses the default PDF reader 
as a graphical window
 Each plot can be generated 





 The package is based on the 
incremental addition of 
elements to a drawing
 It allows importation of simple
SVG objects: polygons and 





 Commitment to generality, versatility, modularity, and open source
 Basic oriented data functions 
(visualisation, rotation, data 
conversion)
 Complete set 
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Envelopes (spline)
Mean of envelopes
Prototype of IMF 
(Signal – Mean)
Repetition of process 
to refine IMF (sifting)
Remainder            
(Signal – refined IMF)
Repeat until 
lack of extrema
(Wu & Huang, 2009)
Hilbert spectrum 
of a digitalised 
sound “Hello”
(Wu & Huang, 2009)
Hilbert spectrum 













(Fontugne et al., 2013)















20 kyr (precession), 40 kyr (obliquity), 100 kyr & 400 kyr (eccentricity) 
Westphal et al., 
2015
 EMD: allows decomposition in IMF, 
 In turn it allows the determination of instantaneous frequency, amplitude and ratio
 Entirely reversible: from the instantaneous parameters you can go back to the position in 
the components (modes) and in the original signal
 No matter the decomposition algorithm, you can verify its result visually
Signal decomposition: the EMD
Conclusion
 Two tools to link visual and time-series analysis approaches for cyclostratigraphy:
 StratigrapheR: Deal with lithological information in R
 EMD: provides a new (rough?) time-series analysis scheme, 
allowing reversibility and visual checking
Thank you for your attention 
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